ECE 443/643 Test 2

November 9, 2011

. Let z(t) = (A + m(t)) cos(2mfst) be the current (in amps) delivered to the 502 antenna of a radio station.
The station operates with f. = 790kHz and a carrier power of 5 kW. 1 € 5F
Lo <

oo, il

(a) (5) Find A.

(b) (5) If 75% modulation is used, what is the PEP?

(c) (10) Suppose a superhet with an intermediate frequency of 455 kHz is used to receive the signal. What
is the image frequency?

. Let z(t) = R(m_(t)e2™/t), where m_(t) = m(t) — jr(t), m(t) = (sinc(t))?, f. = 10, and 7n(¢) is the Hilbert
transform of m.

(a) (10) Sketch M(f), M_(f), and X(f).

(b) (15) Sketch a block diagram of a modulator that generates x(t) from m(t).

(c) (5) What kind of modulation is this?

. Let z(t) = I1(%).
et z(t) (t) jT —-\—'(;[)«O
(a) (15) Find &, the Hilbert transform of x. s wme 5 ™

(b) (5) Sketch Z.

(c) (5) Is £ a physical signal? In otherwords, is it finite, real, etc. Why? If it is not, suggest some ways to
make it physical.

(d) (10) Find the energy spectral density of &.
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